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(57)Abstract: 

PURPOSE: To realize an LDD structure of thin film 
transistor for pixel switching on a large glass 
substrate through a low temperature process. 
CONSTITUTION: The thin film semiconductor device 
for display comprises a display part and a peripheral 
drive part formed on a glass substrate 0. A matrix of 
pixel electrodes 9 and thin film transistor for 
switching NchLDD-TFT are formed integrally at the 
display section. Circuit elements, i.e., thin film 
transistors PchTFT and NchTFT, are formed 
integrally at the peripheral drive section. Each thin 
film transistor comprises a gate electrode 1 , a 
polycrystalline semiconductor layer 3 formed thereon 
through an insulating film 2, and heavily doped 
impurity layers 4, 7 for source and drain formed 
thereon. Furthermore, the thin film transistor 
NchLDD-TFT for switching has an LDD structure 
where a lightly doped impurity layer 8 is sandwiched 
between the polycrystalline semiconductor layer 3 
and the heavily doped impurity layer 7. 
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CLAIMS 



[Claim(s)] 

[Claim l] Thin-film-semiconductor 
equipment for a display equipped with 
the display and circumference 
mechanical component which are 
characterized by providing the following 
and which were really formed in the glass 
substrate. Accumulation formation of a 
matrix-like pixel electrode and the TFT 
for switching is carried out at this display, 
accumulation formation of the TFT used 
as circuit element is carried out at this 
circumference mechanical component, 
and each TFT is a gate electrode. The 
polycrystal semiconductor layer formed 
on it through the insulator layer. The 
TFT further for the aforementioned 
switching is the LDD structure to which 
it has the source and the high 
concentration impurity layer for drains 
which were formed on it, and the low 
concentration impurity layer intervened 
between this polycrystal semiconductor 
layer and this high concentration 
impurity layer. 

[Claim 2] The aforementioned display is 
thin -film-semiconductor equipment for a 
display according to claim 1 characterized 
by having the top section containing this 
pixel electrode, the bottom section 
containing the TFT for this switching, 
and the light-filter layer, black mask 
layer and flattening layer that intervenes 



among both. 

[Claim 3] The aforementioned black 
mask layer is thin film -semiconductor 
equipment for a display according to 
claim 2 characterized by including the 
metal wiring pattern which carried out 
electrical connection to this source and 
the high concentration impurity layer for 
drains. 

[Claim 4] The aforementioned pixel 
electrode is thin-film-semiconductor 
equipment for a display according to 
claim 3 characterized by carrying out 
electrical connection to this high 
concentration impurity layer for drains 
through this metal wiring pattern. 
[Claim 5] The manufacture method of the 
thin-film-semiconductor equipment for a 
display characterized by providing the 
following that the display and the 
circumference mechanical component 
were formed in the glass substrate in one, 
a matrix like pixel electrode and the TFT 
for switching were accumulated on this 
display, and the TFT used as circuit 
element was accumulated on this 
circumference mechanical component. 
The process which forms a gate electrode 
on a glass substrate. The process which 
performs laser annealing and reforms 
this semiconductor thin film in a 
polycrystal semiconductor layer after 
forming a semiconductor thin film on a 
gate electrode through an insulator layer. 
The process which forms a low 
concentration impurity layer 
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alternatively on this polycrystal 
semiconductor layer contained in a 
display. The source and the high 
concentration impurity layer for drains 
are formed on this low concentration 
impurity layer, and it is LDD structure. 
[Claim 6] The manufacture method of the 
thin-film-semiconductor equipment for a 
display according to claim 5 characterized 
by including the process which performs 
additional laser annealing alternatively 
to the high concentration impurity layer 
contained in a circumference mechanical 
component, and attains low 
resistance-ization of a polycrystal 
semiconductor layer. 
[Claim 7] Laminating LDD structure 
bottom gate type TFT which consists of 
the gate electrode formed on the glass 
substrate, the polycrystal semiconductor 
layer formed on it through the insulator 
layer, a low concentration impurity layer 
formed on it, and the source and the high 
concentration impurity layer for drains 
which were formed on it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the thin-film -semiconductor 
equipment for a display, and its 
manufacture method. In more detail, it is 
large-sized and is related with the 
thin -film -semiconductor equipment for a 



display used for the active-matrix liquid 
crystal display element which built in the 
circumference mechanical component, 
and its manufacture method. 
[0002] 

[Description of the Prior Art! With 
reference to drawing 8 , the general 
structure of the conventional 
active-matrix liquid crystal display 
element is explained briefly first. An 
active-matrix liquid crystal display 
element has the flat panel structure 
which stuck the main substrate 101 and 
the opposite substrate 102 with the 
spacer 103, and liquid crystal is held 
among both substrates so that it may 
illustrate. The display 106 which consists 
of a switching element 105 which drives 
the pixel electrode 104 arranged in the 
shape of a matrix and this pixel electrode 
104, and the circumference mechanical 
component 107 connected to this display 
106 are formed in the front face of the 
main substrate 101. The switching 
element 105 consists of TFT. Moreover, 
accumulation formation of the TFT is 
carried out as circuit element also at the 
circumference mechanical component 107. 
The main substrate 101 which has this 
composition is made to call it below the 
thin film- semiconductor equipment for a 
display. 
[0003] 

[Problem(s) to be Solved by the 
Invention] The structure which uses 
contest the present poly silicon as a 
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semiconductor layer is developed briskly, 
and TFT (TFT) by which accumulation 
formation is carried out at the 
thin-film-semiconductor equipment for a 
display is comparatively put in practical 
use with the small (several inches size) 
active-matrix liquid crystal display 
element. However, in order to create the 
polysilicon contest TFT according to an 
elevated-temperature process, the quartz 
substrate which was excellent in 
heatproof is used. On the other hand, by 
the active-matrix liquid crystal display 
panel [ being comparatively large-sized 
(from about ten inches to about 10 inches 
of numbers) ], the field of cost to the 
quartz substrate will be disadvantageous, 
and will adopt a glass substrate. Since 
thermal resistance is inferior when a 
glass substrate is used, the amorphous 
silicon TFT which can comparatively be 
created in a low-temperature process is 
adopted. However, mobility is small and 
an amorphous silicon TFT cannot make P 
channel TFT. For this reason, a 
circumference mechanical component 
cannot be formed on a glass substrate, 
but a driver serves as external and is 
mounted by the TAB method etc. For this 
reason, the number of pixels is restricted 
by a screen size and the mounting 
limitation. Therefore, there is a 
limitation in highly minute-ization of the 
thin-film semiconductor equipment for a 
display using the amorphous silicon TFT. 
Moreover, since sufficient ON state 



current cannot be taken from an 
amorphous silicon TFT having small 
mobility, transistor size becomes large 
inevitably. For this reason, the area of the 
amorphous silicon TFT for switching 
occupied on a display becomes large, and 
is disadvantageous for a raise in the 
numerical aperture of a pixel. 
[0004] Development of the poly silicon 
contest TFT of high mobility which can be 
created in a low-temperature process is 
performed briskly in recent years. This is 
technology which heats an amorphous 
silicon film locally by annealing which 
used the excimer laser, and is converted 
into a polysilicon contest film. However, 
low-temperature-izing of a process and 
the formation of large-sized substrate 
correspondence other than formation of a 
semiconductor layer are difficult, and 
have not resulted in utilization. For 
example, there is formation of a gate 
insulator layer as a process which poses a 
problem. The gate insulator layer of the 
present polysilicon contest TFT is formed 
by oxidizing contest polysilicon thermally 
at the temperature of about 1000 degrees 
C. If it replaces with this thermal 
oxidation process and 
low-temperature-izes using other 
forming-membranes methods, sufficient 
pressure-proofing cannot be taken. 
Moreover, although the ion implantation 
of an impurity is performed in order to 
builtinize a circumference mechanical 
component and to make simultaneously 
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N channel TFT and P channel TFT, the 
ion implantation equipment dealing with 
a large-sized substrate is not put in 
practical use, but a difficult trouble arises. 
Although it replaces with an ion 
implantation equipment and the 
gaseous-phase dispersion equipment by 
plasma is developed, impurity control has 
not resulted in utilization in a 
mass-production stage difficultly. It is 
being unable to create in addition to the 
above, without the most difficult trouble's 
being a low-temperature process about 
TFT (following, LDD-TFT) which has 
LDD structure, and using an ion 
implantation. It is adopted as the small 
active-matrix liquid crystal display 
element, in order LDD-TFT is 
indispensable and to prevent pixel leak 
as TFT for switching. However, now, it is 
very difficult to form LDD-TFT in a 
low-temperature process, not using an 
ion implantation. 

[0005] it mentioned above - in view of the 
technical problem of a Prior art, this 
invention sets it as the 1st purpose to 
offer the structure and the process of 
LDD-TFT in which enlargement of the 
thin -film -semiconductor equipment for a 
display and the formation of a 
low -temperature process are possible 
Moreover, it sets it as the 2nd purpose to 
attain highly efficient-ization of the 
polysilicon contest TFT contained in a 
circumference mechanical component, 
holding the LDD-TFT structure of a 



display, in order to enable builtinization 
of a circumference mechanical component 
in enlargement. Furthermore, in order to 
attain highlyminute-izing of a pixel, and 
high numerical aperture-ization in 
enlargement, it sets it as the 3rd purpose 
to enable manufacture of the black mask 
and light filter of on-chip structure. 
[0006] 

[Means for Solving the Problem] The 
following meanses were provided, in 
order to solve the technical problem of a 
Prior art mentioned above and to attain 
the purpose of this invention. That is, the 
thin-film-semiconductor equipment for a 
display concerning this invention is 
equipped with the display and 
circumference mechanical component 
which were really formed in the glass 
substrate as fundamental composition. 
Accumulation formation of a matrix-like 
pixel electrode and the TFT for switching 
is carried out at this display. On the other 
hand, accumulation formation of the TFT 
used as circuit element is carried out at 
the circumference mechanical component. 
Each TFT is a bottom gate type which 
has a gate electrode, the polycrystal 
semiconductor layer formed on it through 
the insulator layer, and the source and 
the high concentration impurity layer for 
drains which were formed on it. TFT 
further for the aforementioned switching 
is characterized by having the laminating 
LDD structure where the low 
concentration impurity layer intervened 
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between this polycrystal semiconductor 
layer and this high concentration 
impurity layer. 

[0007] Preferably, the aforementioned 
display has the top section containing 
this pixel electrode, the bottom section 
containing the TFT for this switching, 
and the light-filter layer, black layer and 
flattening layer that intervenes among 
both. In this case, the aforementioned 
black mask layer contains the metal 
wiring pattern which carried out 
electrical connection to this source and. 
the high concentration impurity layer for 
drains. Furthermore, electrical 
connection of the aforementioned pixel 
electrode is carried out to this high 
concentration impurity layer for drains 
through this metal wiring pattern. 
[0008] The thin-film-semiconductor 
equipment for a display which has this 
composition can be manufactured 
according to the following 
low -temperature processes. That is, a 
gate electrode is first formed on a glass 
substrate. Next, after forming a 
semiconductor thin film on a gate 
electrode through an insulator layer, 
laser annealing is performed, and this 
semiconductor thin film is reformed in a 
polycrystal semiconductor layer. Then, a 
low concentration impurity layer is 
alternatively formed on this polycrystal 
semiconductor layer contained in a 
display. Furthermore, the TFT for 
switching which forms the source and the 



high concentration impurity layer for 
drains, and has laminating LDD 
structure is formed on this low 
concentration impurity layer. 
Simultaneously, the TFT which forms the 
direct source and the high concentration 
impurity layer for drains, and serves as 
circuit element is formed on the 
polycrystal semiconductor layer 
contained in a circumference mechanical 
component. Additional laser annealing is 
preferably performed alternatively to the 
high concentration impurity layer 
contained in a circumference mechanical 
component, and low resistance-ization of 
a polycrystal semiconductor layer is 
attained. 
[0009] 

[Function] According to this invention, 
after forming a gate electrode on a glass 
substrate, low-temperature membrane 
formation of the semiconductor thin film 
is carried out through a gate insulator 
layer. Laser annealing is performed after 
that and a semiconductor thin film is 
converted into a polycrystal 
semiconductor layer. Thereby, formation 
of polycrystal TFT is attained in a 
low-temperature process. Since this is a 
bottom gate type, it has the structure of 
being hard to receive a bad influence from 
impurities, such as sodium contained in a 
glass substrate. Since a polycrystal 
semiconductor layer is used as an 
element field, detailed izing of TFT is 
possible. Especially about the TFT for 



5 



JP07-131030A 



pixel switching, the low concentration 
impurity layer and the high 
concentration impurity layer were formed 
on the polycrystal semiconductor layer in 
the low-temperature process, and LDD 
structure is realized. The pixel leak 
which serves as a defect fatal as a display 
device by this can be prevented effectively. 
On the other hand, by piling up a high 
concentration impurity layer in a 
low-temperature process on a polycrystal 
semiconductor layer about the TFT for 
circuit elements of a circumference 
mechanical component, N channel TFT 
and P channel TFT could be formed 
simultaneously, and built-in-ization of a 
driver is realized. Under the present 
circumstances, additional laser annealing 
was alternatively given to the TFT 
contained in a circumference mechanical 
component, and improvement in the 
speed of TFT is realized. In addition, it 
has contributed to highly-minute izing 
and high numerical aperture -ization by 
making a light-filter layer, a black mask 
layer, and a flattening layer into on-chip 
structure. 
[0010] 

[Example] With reference to a drawing, 
the suitable example of this invention is 
explained in detail below. Drawing 1 is 
the typical fragmentary sectional view 
showing the 1st example of the 
thin-film-semiconductor equipment for a 
display concerning this invention. This 
equipment is equipped with the display 



and circumference mechanical component 
which were really formed in the glass 
substrate 0. Accumulation formation of 
the matrix-like pixel electrode 9 and the 
TFT for switching is carried out at the 
display. In this example, this TFT (TFT) 
is TFT (NchLDD-TFT is called hereafter) 
which has N channel type LDD structure. 
On the other hand, accumulation 
formation of the TFT used as circuit 
element is carried out at the 
circumference mechanical component. By 
this example, in order to make 
illustration easy the N channel type TFT 
(henceforth, NchTFT) and P channel type 
TFT (henceforth, PchTFT) of a couple are 
shown. 

[0011] On the glass substrate 0, 
patterning formation of the gate electrode 
1 is carried out also about which TFT at 
the predetermined configuration. This 
gate electrode consists of metals, such as 
Ta, Ti, Cr, Mo/Ta, and aluminum, Cu. The 
gate insulator layer 2 which consists of 
an oxide of these metals on it is formed. 
About PchTFT and NchTFT of a 
circumference mechanical component, 
the polycrystal semiconductor layer 3 
which consists of contest pure polysilicon 
is formed on the gate insulator layer 2. 
Furthermore on it, the high concentration 
impurity layer 4 of the case P+ type of 
PchTFT is formed. On the other hand, in 
NchTFT, the N+ type high concentration 
impurity layer 7 is formed, any case - a 
high concentration impurity layer - Si02 
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from - it is divided by the becoming 
etching stopper 5 and becomes the source 
and a drain The wiring layer 6 is 
connected to these sources and the drain. 
[0012] It is the same structure as 
NchTFT of a circumference mechanical 
component to the portion in which the 
polycrystal semiconductor layer 3 which 
consists of contest pure poly silicon 
through the gate insulator layer 2 about 
NchLDD-TFT formed in the display on 
the gate electrode 1 is formed. On the 
polycrystal semiconductor layer 3, it is N. 
- The low concentration impurity layer 8 
which consists of silicon of type is formed. 
The high concentration impurity layer 7 
which consists of N+ type silicon on it is 
formed. The two-layer silicon piled up in 
order of these N- and N+ serves as LDD 
structure, and suppresses the OFF state 
current of NchLDD TFT. While the 
wiring layer 6 which consists of 
aluminum etc. is connected to the source 
side of NchLDD-TFT, the pixel electrode 
9 which consists of transparent electric 
conduction films, such as ITO, is 
connected to the last at a drain side. 
[0013] Next, with reference to drawing 2 , 
the manufacture method of the 
thin -film -semiconductor equipment for a 
display shown in drawing 1 is explained 
in detail. In this example, using a glass 
substrate, it is a low-temperature process 
and NchLDD-TFT of a display and 
NchTFT of a circumference mechanical 
component are formed simultaneously, 



without using an ion implantation. First, 
patterning of the gate electrode 1 is 
carried out on a glass substrate at 
Process A. Here, Mo/Ta is used as a gate 
electrode material. Next, it is Ta 205 by 
anodic oxidation at Process B. It forms 
and considers as the gate insulator layer 
2. The oxide film created by anodic 
oxidation has the state of an interface, 
and good homogeneity, and they are 
excellent as a gate insulator layer. Next, 
they are the amorphous silicon film 11 
and Si02 at Process C. Membranes are 
formed in this order. Then, it anneals 
with a whole surface excimer laser, and 
an amorphous silicon 11 is formed into a 
polysilicon contest. Next, it is Si02 at 
Process D. Patterning of a film 12 and the 
semiconductor thin film formed into the 
polysilicon contest is carried out, and it is 
processed into the etching stopper 5 and 
the polycrystal semiconductor layer 3, 
respectively. Furthermore, the silicon low 
concentration impurity layer 8 of N- is 
formed by P CVD to TFT belonging to a 
display. Next, the silicon high 
concentration impurity layer 7 of N+ is 
formed by P-CVD at Process E. Thereby, 
NchTFT by the side of a circumference 
mechanical component and NchLDD-TFT 
by the side of a display can form 
simultaneously. In addition, what is 
necessary is to replace with the silicon 
high concentration impurity layer 7 of N+, 
and just to form P+ high concentration 
impurity layer 4, in creating PchTFT by 
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the circumference mechanical-component 
side. Finally the wiring layer 6 and the 
pixel electrode 9 are formed at Process R 
According to the above processes, three 
kinds of transistors PchTFT and NchTFT 
and NchLDD-TFT can be formed without 
low temperature and an ion implantation 
on the same glass substrate. Therefore, 
the thin-film-semiconductor equipment 
for a display with a built-in driver which 
has LDD structure in the TFT for pixel 
switching can be made. 
[0014] Next, with reference to drawing 3 , 
the 2nd example of the 
thin-film-semiconductor equipment for a 
display concerning this invention is 
explained. In advance of explanation, in 
order to make an understanding of this 
example easy, a background is explained 
briefly. As for the active-matrix liquid 
crystal display element which built in the 
driver, only small things, such as an 
object for viewfinders, are 
commercialized from the field of a 
manufacturing cost. Therefore, there 
were many pixels and it was about 
300,000 pixels. By the way, as shown in 
the 1st example, manufacture of the 
thin -film -semiconductor equipment for a 
display with a built-in driver was 
attained using the large-sized glass 
substrate. The active-matrix liquid 
crystal display panel currently used for a 
present portable personal computer, a 
present word processor, etc. as 
comparatively large-sized size has VGA 



correspondence (480x640x3 pixels) in use. 
Compared with the horizontal driver 
which thinks simply that this 
active-matrix liquid crystal display panel 
is made into driver on-chip structure, and 
is built in small (300,000-pixel full line), 
one 3 times the speed of this is needed. It 
may be unable to correspond in the TFT 
of the 1st example shown in this point 
and drawing 1 . The performance of TFT 
improves by performing annealing at an 
elevated temperature generally and 
activating an impurity. However, when a 
glass substrate is adopted, 
elevated-temperature annealing cannot 
be carried out. Moreover, there is **** 
which disappears since the LDD 
structure of TFT formed as an object for 
pixel switching elements is diffusion 
when activation is put in block by laser 
annealing and performed. While this 
example had maintained the LDD 
structure of the TFT for pixel switching 
in view of this point, it aims at forming 
more highly efficient TFT in a 
circumference mechanical component. 
[0015] As shown in drawing 3 , this 
example has the same structure 
fundamentally with the 1st example 
shown in drawing 1 . Therefore, a 
corresponding reference number is given 
to a corresponding portion, and an 
understanding is made easy. A different 
point is the composition of the polycrystal 
semiconductor layer of PchTFT and 
NchTFT formed in the circumference 
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mechanical component. The polycrystal 
semiconductor layer 3 was constituted 
from contest pure polysilicon by the 1st 
example. On the other hand, the 
polycrystal semiconductor layer 13 of 
PchTFT consists of contest polysilicon of 
P+ in this example. Therefore, low 
resistanceization of a polycrystal 
semiconductor layer is attained compared 
with the 1st example, and high-speed 
operation is possible. In addition, contest 
pure polysilicon is left behind only 
between the gate insulator layer 2 and 
the etching stopper 5. Similarly, the 
polycrystal semiconductor layer 14 
consists of contest N+ polysilicon also 
about NchTFT, and low resistance -ization 
is attained. Contest pure polysilicon is 
left behind only between the gate 
insulator layer 2 and the etching stopper 
5. 

[0016] Next, with reference to drawing 4 , 
the manufacture method of the 2nd 
example shown in drawing 3 is explained 
in detail. If it compares with the 
manufacture method of the 2nd example 
shown in drawing 2 , Process E is 
completely the same so that clearly. In 
this example, alternative laser annealing 
is performed in Process F after Process E. 
That is, while covering NchLDD TFT for 
pixel switching elements with a resist 15, 
an excimer laser performs annealing to 
NchTFT contained in a circumference 
mechanical component. Consequently, 
the high concentration impurity layer 7 of 



each other which turns into the 
polycrystal semiconductor layer 3 which 
consists of contest pure polysilicon from 
contest N+ polysilicon formed on it is 
united, and all portions other than a 
channel field N-ize it. It leaves the 
polycrystal semiconductor layer 3 which 
becomes a channel field from contest pure 
polysilicon as a result, and all other 
portions change to the polycrystal 
semiconductor layer 14 which consists of 
contest N+ polysilicon, and low 
resistance ization is attained. The ON 
state current of NchTFT increases by this, 
and high-speed operation can also be 
borne now. Moreover, NchLDD-TFT for 
pixel switching is maintaining the LDD 
structure which consists of two-layer [ of 
the low concentration impurity layer 8 
and the high concentration impurity 
layer 7 1 as it is by carrying out laser 
annealing of the TFT of a circumference 
mechanical component alternatively. In 
Process G, the wiring layer 6 and the 
pixel electrode 9 can be formed after this, 
and the thin-film-semiconductor 
equipment for a display shown in 
drawing 3 can be obtained. In addition, 
laser annealing of the addition shown at 
Process F also about PchTFT is 
performed. 

[0017] Next, the 3rd example of the 
thin-film-semiconductor equipment for a 
display applied to this invention with 
reference to drawing 5 is explained in 
detail. In advance of it, the background of 
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this example is explained briefly. In the 
2nd example shown in the 1st example 
shown in drawing 1 , and drawing 3 , the 
front face of the thin-film- semiconductor 
equipment for a display has intense boom 
hoisting of a front face by TFT, the wiring 
layer, etc. For the reason, when 
orientation control of liquid crystal 
becomes difficult when it incorporates as 
a liquid crystal display panel, and 
ON/OFF control of uniform orientation 
and a pixel poses a problem, it thinks. It 
is possible to shield TFT and a wiring 
layer (further auxiliary capacity) with the 
black mask prepared in the opposite 
substrate side as this cure, and to prevent 
deterioration of display grace. However, 
since width of face of a black mask cannot 
be narrowed when advancing highly 
minute ization of a pixel by this method, 
it is very disadvantageous. Moreover, in 
order to raise the numerical aperture by 
this method, auxiliary capacity will be 
made under the wiring layer which 
consists of aluminum etc. However, in the 
case of bottom gate structure, a wiring 
layer and a polycrystal semiconductor 
layer short-circuit, and this structure 
cannot be taken if there is no insulator 
layer. Furthermore, since it is necessary 
to prepare the margin which considered 
that an alignment error prepared a black 
mask in an opposite substrate side, a 
numerical aperture will decrease. In view 
of the above trouble, in addition to the 
structure shown in the 1st example or the 



2nd example, it is on chip and this 
example aims at forming a light-filter 
layer, a black mask layer, and a 
flattening layer. 

[0018] Drawing 6 is the fragmentary 
sectional view of the structure which 
built the thin-film*semiconductor 
equipment for a display concerning the 
3rd example into the active-matrix liquid 
crystal display panel, and has shown 2 
pixels. The gate electrode 1 is formed on 
the glass substrate (the main substrate) 0 
which constitutes the 
thin-film-semiconductor equipment for a 
display. This gate electrode consists of 
metals, such as Ta, Ti, Cr, Mo/Ta, and 
aluminum, Cu. The oxide of these metals 
is formed on it and it considers as the 
gate insulator layer 2. The polycrystal 
semiconductor layer 3 which consists of 
contest pure polysilicon is formed on the 
gate insulator layer 2. The high 
concentration impurity layer 7 which 
consists of the low concentration impurity 
layer 8 and N+ silicon which consist of 
the source, each drain, and N silicon on it 
is formed in this order. The two-layer 
structure of this N- and N+ serves as 
LDD, and suppresses the OFF state 
current of NchLDDTFT. NchLDD-TFT 
explained above is contained in the 
bottom section. On the other hand, the 
pixel electrode 9 belongs to the top 
section. The light-filter layer, the black 
mask layer, and the flattening layer 
intervene between this bottom section 
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and the top section. The light-filter layer 
21 contains the segments 22, 23, and 24 
divided into RGB three primary colors 
corresponding to each pixel. The metal 
wiring layer 6 used as a signal line is 
formed on this light-filter layer 21. The 
gate line containing this metal wiring 
layer 6 and the gate electrode 1 serves as 
a black mask layer. Therefore, the metal 
wiring layer 6 is formed also in the 
contact hole by the side of the pixel 
electrode 9. With this, since a 
concavo-convex level difference is on a 
glass substrate 0, the flattening layer 25 
is formed further. The pixel electrode 9 
mentioned above on this flattening layer 
25 is formed, and electrical connection is 
carried out to the drain of NchLDD TFT 
through the metal wiring layer 6. In 
order are on chip and to make the 
light-filter layer 21 and a black mask 
layer from this example to the main 
substrate 0 side, only the 
counterelectrode 27 which consists of a 
transparent electric conduction film is 
formed in the opposite substrate 26 side. 
The orientation film 28 is formed in the 
internal surface of the main substrate 0 
and the opposite substrate 26. If 
enclosure charge of the liquid crystal 29 
is carried out for both the substrates 0 
and 26 into lamination and a gap after 
carrying out rubbing processing of this 
orientation film 28, a large -sized 
active-matrix liquid crystal display panel 
can be created. 



[0019] By forming the flattening layer 25 
on the main substrate 0 as mentioned 
above, concavo-convex boom hoisting of a 
substrate is decreased, a reverse tilt 
domain is lost, and-izing of the width of 
face of a black mask can be carried out 
[ **** ]. Moreover, the thickness 
unevenness of the orientation film 28 and 
the poor orientation at the time of 
rubbing can be suppressed by decreasing 
concavo-convex boom hoisting. It is also 
possible by wiring aluminum on it by 
making the light-filter layer 21 into an 
insulator layer for example, to make 
auxiliary capacity to the bottom of it. By 
creating a light-filter layer and a black 
mask layer on the main substrate 0, the 
alignment precision over the opposite 
substrate 26 side can ease sharply. 
Moreover, since NchLDD TFT uses the 
polycrystal semiconductor layer 3 which 
consists of contest polysilicon as an 
element field, it can carry out 
[ **** ]-i z i n g 0 f the transistor size. For 
the above reason, the numerical aperture 
of an active-matrix liquid crystal display 
panel improves. Therefore, the power 
consumption of the whole display 
including the back light declines. 
[0020] Next, with reference to process 
drawing of drawing 6 and drawing 7 , the 
manufacture method of the 3rd example 
shown in drawing 5 is explained in detail. 
Patterning of the gate electrode 1 is first 
carried out on a glass substrate at 
Process A. Here, Mo/Ta is adopted as a 
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metallic material of the gate electrode 1. 
Next, it is Ta 205 by anodic oxidation at 
Process B. It forms and considers as the 
gate insulator layer 2. The oxide created 
by anodic oxidation has the state of an 
interface, and good homogeneity, and 
they are excellent as a gate insulator 
layer 2. Next, at Process C, they are the 
silicon film 11 and Si02. A film 12 is 
formed in order, and, subsequently a 
polysilicon contest is annealed and 
formed with a whole surface excimer 
laser. Next, it is Si02 at Process D. 
Patterning of a film and the polysilicon 
contest film is carried out to a 
predetermined configuration, respectively, 
and it considers as the etching stopper 5 
and the polycrystal semiconductor layer 3. 
The low concentration impurity layer 8 
which furthermore consists of silicon of 
N- on the polycrystal semiconductor layer 
3 is formed by CVD. Next, the high 
concentration impurity layer 7 which 
consists of silicon of N+ at Process E is 
formed. 

[0021] Next, it moves to the process F of 
dra wing 7 , and patterning of the 
segments 22 and 23 of the light-filter 
layer respectively colored the three 
primary colors of RGB is carried out, 
respectively. The contact hole which is 
furthermore open for free passage to the 
source and the drain of NchLDD-TFT is 
prepared. Patterning formation of the 
wiring layer 6 which turns into a black 
mask layer at Process G is carried out 



with a metal. Finally the flattening film 
25 is formed at Process H. Patterning 
formation of the pixel electrode 9 is 
carried out on it. The orientation film 28 
is formed so that this pixel electrode 9 
may be covered. It is possible to form 
according to the above process, without 
being a low-temperature process about 
TFT, a light-filter layer, a black mask 
layer, and a flattening layer, and using an 
ion implantation on a glass substrate. A 
driver can be built in if it becomes 
possible to create the polysilicon contest 
TFT on a large-sized glass substrate. 
Since izing also of the TFT further for 
pixel switching can be carried out 
[ detailed ], a numerical aperture rises. In 
addition, a numerical aperture rises 
further by making a light-filter layer and 
a black mask layer. It contributes to an 
improvement of a numerical aperture 
stopping the power consumption of the 
whole display including the back light. It 
is advantageous that it is a low power 
from the relation of battery life on the 
occasion of loading to portable 
information machines and equipment, 
such as a handy terminal. 
[0022] In addition, as a supplement, 
succeedingly with reference to (H) of 
drawing 7 , lessons is taken from 
composition of each component, thickness, 
a process, etc., and the example is 
mentioned. The gate electrode 1 forms a 
Mo/Ta alloy by the thickness of 200nm by 
the spatter. Ta 205 by which anodic 
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oxidation of the gate insulator layer 2 
was carried out to about 230nm thickness 
from - it becomes By lOOnm thickness, 
the polycrystal semiconductor layer 3 
carries out laser annealing of the 
amorphous silicon formed by plasma 
CVD, and is obtained. The low 
concentration impurity layer 8 forms the 
amorphous silicon of N- by the thickness 
of 50nm by plasma CVD. Moreover, the 
high concentration impurity layer 7 
deposits the amorphous silicon of N+ by 
the thickness of lOOnm in plasma CVD. 
The etching stopper 5 is Si02 at plasma 
CVD. It deposits by the thickness of 
200nm, and patterning is carried out to a 
predetermined configuration and it 
obtains. About each segments 22 and 23 
of a light-filter layer, it forms by the 
thickness of 1500nm by the 
pigment-content powder method. The 
metal wiring layer 6 forms Mo by the 
thickness of 240nm by the spatter, and it 
carries out patterning to a predetermined 
configuration. The flattening layer 25 
applies a transparent resist by the 
thickness of lOOOnm. After the pixel 
electrode 9 forms ITO in thickness of 
50nm by the spatter, patterning of it is 
carried out to a predetermined 
configuration. The orientation film 28 
covers a polyimide with the thickness of 
80nm by the roll coater. 
[0023] 

[Effect of the Invention] As explained 
above, according to this invention, an 



amorphous silicon is polycrystaHzed 
using laser annealing, and manufacture 
of an N channel transistor, a P channel 
transistor, and the transistor that has 
LDD structure is enabled, without using 
an ion implantation in a low-temperature 
process further. Thereby, manufacture of 
the thin -film -semiconductor equipment 
for a display with a built-in driver is 
attained using a large-sized glass 
substrate, and low-cost-izing of an 
active-matrix liquid crystal display panel, 
highlyminute-izing, and efficientization 
are realized. Moreover, maintaining the 
LDD structure of the transistor for 
switching elements by adding laser 
annealing only to the TFT contained in a 
circumference mechanical component 
alternatively, a more highly efficient 
transistor is made to a circumference 
mechanical component, and improvement 
in the speed of a lump driver is attained. 
Thereby, it can respond to high pixel 
number -ization of a large-sized liquid 
crystal display panel with a built-in 
driver. Furthermore, low-power-ization of 
the display module which has improved 
the numerical aperture of a liquid crystal 
display panel, and also includes a back 
light is realized by making a light filter 
and a black mask on a glass substrate in 
addition to the poly silicon transistor. 
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[Drawing ll It is the cross section 

showing the 1st example of the 
thin-film-semiconductor equipment for a 
display concerning this invention. 
[Drawing 2] It is the manufacturing 
process view of the 1st example. 
[Drawing 3l It is the cross section 
showing the 2nd example of the 
thin-film-semiconductor equipment for a 
display concerning this invention. 
[Drawing 4] It is the manufacturing 
process view of the 2nd example. 
[Drawing 5] It is the cross section 
showing the 3rd example of the 
thin-film-semiconductor equipment for a 
display concerning this invention. 
[Drawing 6] It is the manufacturing 
process view of the 3rd example. 

[Drawing 7l Similarly it is the 

manufacturing process view of the 3rd 
example. 

[Drawing 8l It is the perspective diagram 
showing the general composition of the 
conventional active-matrix liquid crystal 
display element. 
[Description of Notations] 

1 Gate Electrode 

2 Gate Insulator Layer 

3 Polycrystal Semiconductor Layer 

4 P+ High Concentration Impurity Layer 

5 Etching Stopper 

6 Wiring Layer 

7 N+ High Concentration Impurity Layer 

8 N-Low Concentration Impurity Layer 

9 Pixel Electrode 
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